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Variability was very high (CV 35.7, 54.0, 45.3 (Boussit, 1989; Battaglini, 1992; Castellini, 1993; Facchin et al, 1993 (Dott, 1969; Hafez and Kanagawa, 1973; Bamba and Cran, 1988 
Light microscope analysis
A magnification (x 400) normally adopted by Italian rabbit breeders was used for the LM observations in order to obtain data that would be easily transferable into practice. This magnification also permits the enumeration of the many kinds of morphological abnormalities (Boussit, 1989) .
Many Italian breeders currently perform artificial insemination on their own rabbits and appreciate the support of microscopic observations (Battaglini, 1992 (fig 2) .
A high correlation between tail and total abnormalities was observed (r= 0.97; P < 0.001 The correlation between coiled tails and tails or total abnormalities was r= 0.91 (P < 0.001 ) and r= 0.85 (P < 0.001 respectively.
In figure 3 3) Tail with cytoplasmic droplets. Cytoplasmic droplets were observed in a coaxial or lateral position with regard to the axoneme and were found at different sites mainly in the middle piece of the tail (figs 5e, 7a,b); 4) Tail with a marked anglar deviation of the axoneme. This abnormality was often associated with the presence of a cytoplasmic droplet (fig 7a,b) ; 5) Single and double bent tail. The tail appeared folded one (fig 7c) or more times (fig 7d) and, occasionally, it even wrapped around the head. The loop that was formed by the fold was sometimes occupied by a residue of cytoplasm that gave a characteristic spatula-like shape (fig 7c) ; 6) Coiled tail. The tail was not angularly deviated and eventually assumed an undulated or spiral conformation; it was sometimes in the shape of a ring (fig 7e) (Radnai et al, 1988; Kasa and Thwaites, 1992; Virag et al, 1992; Roca, 1993) or with the results reported here. This is no doubt due to the fact that each study had an independent analysis protocol and different abnormality criterion were considered. Seasonal and genetic differences could be involved as well (Hu et al, 1983; Virag et al, 1992) . In addition, magnification levels lower than x 400 could make it impossible to differentiate certain abnormalities (Bagliacca et al, 1987 (Saacke, 1970; Barth and Oko, 1989; Ducci et al, 1993) . In the present study on rabbits, SEM permits the characterization of further acrosome abnormalities: in particular an acrosome with several bulges, an acrosome that is retracted with swollen cords, and a vesiculated and swollen acrosome. The last two abnormalities were observed by transmission electron microscopy in mammalian spermatozoa (Jones, 1973; Williamson, 1974) .
Tail morphological abnormalities
Most common tail abnormalities have been already described by light microscopy (Saacke, 1970; Barth and Oko, 1989) .
Observations by transmission electron microscopy of cytoplasmic droplets in the neck, middle or principal piece of the tail have been frequently reported in the literature (Barth and Oko, 1989 ). This defect is generally intepreted as an index of spermatozoan immaturity because it disappears during the last phase of epididymal maturation (Sorensen, 1979) . The single bent tail is a very common defect (Dott, 1969; Bawa et al, 1993) . In bulls this abnormality is very transient in nature, fluctuating throughout the year from low to high levels (Barth and Oko, 1989) .
Very few spermatozoa with double tails have been described. Baccetti et al (1978) observed this abnormality in human sperm in relation to hyperprolactinemia disease.
CONCLUSION
The analysis of spermatozoa abnormalities is important in order to decide on the ejaculates to be used in artificial insemination.
The analysis operation could be routine in artificial insemination centres, while under field conditions it would probably only be performed from time to time, mainly to explain low fertility phenomena. 
